Nrf2 deficiency increases oligodendrocyte loss, demyelination, neuroinflammation and axonal damage in an MS animal model.
Oxidative stress is a pathophysiological hallmark of many CNS diseases, among multiple sclerosis (MS). Accordingly, boosting the astrocytic transcription factor nuclear factor E2-related factor 2 (Nrf2) system in an MS mouse model efficiently ameliorates oligodendrocyte loss, neuroinflammation and axonal damage. Moreover, Dimethylfumarate, an efficient activator of Nrf2, has recently been approved as therapeutic option in MS treatment. Here, we use the cuprizone mouse model of MS to induce oxidative stress, selective oligodendrocyte loss, microglia and astrocyte activation as well as axonal damage in both wild type and Nrf2-deficient mice. We found increased oligodendrocyte apoptosis and loss, pronounced neuroinflammation and higher levels of axonal damage in cuprizone-fed Nrf2-deficient animals when compared to wild type controls. In addition, Nrf2-deficient animals showed a higher susceptibility towards cuprizone within the commissura anterior white matter tract, a structure that is relatively insensitive to cuprizone in wild type animals. Our data highlight the cuprizone model as a suitable tool to study the complex interplay of oxidative stress, neuroinflammation and axonal damage. Further studies will have to show whether distinct expression patterns of Nrf2 are involved in the variable susceptibility towards cuprizone in the mouse.